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1. Introduction. -Metallic crystals may be considered as multiparticle systems. Analysis [1, 2] of electron-gas energy leads to the conclusion that beside the central interactions between ions there exists an unpaired interaction via the conduction of three or more ions. This interaction plays a fundamental role particularly in the dynamics of vibrations and determines in particular the appearance of covalent type forces in a metal. Clark et al. [3] and deLaunay [4] proposed the existence of such forces under the name angular forces. Clark et al. (CGW) have studied the lattice dynamics of iron and vanadium and later a similar study was carried out by Yuen and Varshni [5] for the lattice vibrations in copper. Varshni and Yuen [6] have also described the role played by de-Launay (DAF) type angular forces in the lattice dynamical behaviour of copper.
The effect of conduction electrons was first considered by Fuchs [7] and later described by several authors [8] [9] [10] [11] [12] . All these studies suffer from three defects viz.
a) The electron-gas part of the dynamical matrix does not reproduce the periodicity of frequencies in reciprocal space.
b) The question of equilibrium of the whole lattice comprising ions and electrons has not been solved adequately.
c) The first-order term in the expression of the electron-energy has not been considered properly.
The electron-ion interaction reported by Krebs [13] and Cheveau [14] satisfies the symmetry requirement but the derivative of the screened Coulombian interaction-energy in the Krebs model is not zero at equilibrium (Cochran [15] ). Some of the recent studies [16, 17, 18] have considered the effect of electron-pressure in maintaining the lattice-stability. The study due to Das et al. [16] evaluates electronic volume strain at ionic sites which is questionable. The other studies [17, 18] Using equations (5) and (6) we arrive at the result :
Substituting this value of ai in equation (2) and adding the resultant to equation (3), we may write the final expression for the element D I(q) ;
We can write the electron-ion contribution (D â(q)) following Krebs [13] (12) show an equivalence with those derived on the basis of homogeneous deformation theory [23] . The relations (12) used for evaluating the model parameters are consistent with the condition of zero initial stress playing a key role in the methods of long wave [24] and homogeneous deformation [25] for the components of the elastic constant tensor. A similar consistency is contained in equation (13 [19] . 
